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?#I T*RyI vn (u) Space rad ia t ion  (v) dosimetry (U) s o l a r  f lare  (U) electrons (U) protons 

23, (u) The b io log ica l  hazards of r ad ia t ion  which might be encountered on any aerospace 
mission w i l l  be assessed through the use of "on board" rad ia t ion  monitoring instrumenta- 
t i o n  and t h e  use of b io log ica l  response d a t a  previously obtained through ground based 
labora tory  experiments, 
accu ra t e  co r re l a t ion  between the  "Rad" dose measured during an aerospace mission and the  
"Radqt dose used i n  the ground based r ad iob io log ica l  research program, 

The t echn ica l  ob jec t ive  of t h i s  work uni t  i s  t o  provide an 

24,  (U) This  object ive i s  accomplished through, (1) a s e r i e s  of cross c a l i b r a t i o n  
experiments  using t h e  NASA and USAFSAM r ad ia t ion  sources and dosimetry systems, and 
(2) t h e  ana lys i s ,  simulation, and measurement of s p e c i f i c  mission o r i en ted  dose spec t ra .  

25, (U) Space rad ia t ion  environmental d a t a  compilation and analysis are cont inuing and 
p rogres s  has been made i n  r e l a t i n g  the  NASA empir ica l  da t a  t o  the USAFSAM radiobio logi -  
cal research program, 
t e r s  of Apollo 7, 8, and 10 was received from NASA and processed i n  t h e  Radiation 
Science Laboratory. 
of a l l  f l i g h t  badge dosimeters subsequent t o  Apollo 11. 
w a s  c a l i b r a t e d  with USAFSAN (NBS ca l ib ra t ed )  R-chambers, Measurements agreed with NASA 
c a l i b r a t i o n s  within the instrument accuracy of  f5%. The recent ly  developed s o l a r  f l a r e  
p ro ton  s imula to r  w a s  used t o  success fu l ly  s imulate  two s o l a r  flare proton dose spec t ra .  

Part of the  Lithium Fluoride powder from the f l i g h t  badge dosime- 

USAFSAM personnel  w i l l  a l s o  p a r t i c i p a t e  i n  t h e  readout and ana lys i s  
The NASA 12 cu r i e  6oCo source 
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T*IU (u) Space r a d i a t i o n  (U) dosimetry (U) s o l a r  f l a r e  (U)  e l ec t rons  (U)  protons' 

23. (u) me b i o l o g i c a l  hazards of r a d i a t i o n  which might be encountered on any aerospace 
mission w i l l  be assessed through the use of  "on board" r a d i a t i o n  monitoring instrumenta 
t i o n  and the  use  of b i o l o g i c a l  response d a t a  previously obtained through ground based 
labora tory  experiments.  The t echn ica l  ob jec t ive  of  t h i s  work u n i t  i s  to  provide an  
accu ra t e  c o r r e l a t i o n  between the "Rad" dose measured dur ing  an  aerospace mission and th  
"Rad" dose used i n  the ground based r ad iob io log ica l  research program. This work in-  
c ludes dose determinat ions of the Apollo f l i g h t  dosimeters i n  conjunction with NASA. 

24. (U) This ob jec t ive  i s  accomplished through, (1)  a series of  c ross  c a l i b r a t i o n  ex- 
periments us ing  the NASA and USAFSAM r a d i a t i o n  sources  and dosimetry systems, and 
(2) the  a n a l y s i s ,  s imulat ion,  and measurement of s p e c i f i c .  mission or iented dose spec t r a  

25.  (U) Space r a d i a t i o n  environmental da t a  compilation and a n a l y s i s  a r e  continuing and 
progress  has  been made i n  r e l a  r ing  the NASA empi r i ca l  da t a  t o  the USAFSAM radiobiologi-  
c a l  r e sea rch  program. P a r t  of the Lithium Fluor ide  powder from the f l i g h t  badge dosi-  
meters of  Apollo 7,  8, and 10 was received from NASA and processed in  the Radiation 
Science Laboratory. 
of a l l  f l i g h t  badge dosimeters subsequent t o  Apollo 11. 
was c a l i b r a t e d  with USAFSAM (NBS c a l i b r a t e d )  R-chambers. Measurements agreed with I 
NASA c a l i b r a t i o n s  wi th in  the instrument accuracy of ?5%. 
f la re  proton s imula tor  was used to  success fu l ly  s imula te  two s o l a r  f l a r e  proton dose 
spec t r a  

?a 
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USAFSAM personnel w i l l  a l s o  p a r t i c i p a t e  i n  the readout and ana lys i  
The NASA 12 cu r i e  6oCo source 

The r ecen t ly  developed s o l a r  
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25, ( U )  The fol lowing information covers the  per iod fran 1 hcember  1969 t o  31 August 
1970, Ass is tance  was given t o  t h e  NASA Manned Spacecraf t  Center i n  reading out t h e  
Apollo 12 Dosimeters. 
NASA/MSC f o r  s e v e r a l  days i n  support  of t h i s  work. A series of s p e c i a l  ca l ib ra t ion  
experiments was performed f o r  NASA/MSC using t h e  USAFSM Electron Linear Accelerator. 
E lec t ron  beams of  4, 5, 6 ,  and 7 Mev were s e t  up and f i e l d  maps, dose r a t e ,  and r a t e  
vs d i s t a n c e  determinat ions were made at each of these  ene rg ie s  f o r  t he  NASA experiments. 
nis work u n i t  is being discont inued due t o  diminished r e s p o n s i b i l i t i e s  i n  support of 
the  Space program, 

The USAFSAM Thermoluminescent Dosimetry reader was taken t o  
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11. Y l U l O N  OBJECTIVE 

A. 

!6. progress: (U) Space radiation environmental data compilation and analses are continu 
ing and work is progressing to relate NASA empirical datp to the USAF'SAM radiobiological 
--search program. 
L., (1) Personnel Radiation Dosimeter (PRD); (2) Radiation Survey Meter (RSM), and (3) 
7 Allen Belt Dosimeter (VABD) were calibrated in a joint NASAhSC and USAFSAM cross- 
-ibration program conducted at the Oak Ridge Isochronous Cyclotron Facility 7 - 9  April 

1968. The threefold objective of this program was to (1) determine their proton energy 
response characteristics at a dose rate less than 75 radslhr. for five different energie 
.n the range between 10 and 40 MeV; (2) calibrate the VABD to dose rates up to 1000 rads 
lr. and (3 )  to perform saturation curves on the VABD ionization chambers. Minor diffi- 
:ulties with the Transmission Ion Chamber (TIC) and cyclotron operation (vacuum fluctua- 
:ion, RF stability, and beam stop) were encountered but the test objectives were met 
gi thin our allotted /scheduled time . 

Three of the flight qualified Apollo radiatioa>monitoring devices, 
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25, (W -- ' -ApPi-E-68-thru-A~gusc-d9. Space radiation envfronmental data com- 
pilation and analyses are continuing and progress has been made in relating the NASA 
empirical data to the USAFSAM radiobiological research program, Part of the Lithium 
Fluoride powder from the flight badge dosimeters of Apollo 7 ,  8 ,  and 10 was received 
from NASA and processed in the Radiation Science Laboratory. USAFSAM personnel will 
also participate in the readout and analysis of all flight badge dosimeters subsequent 
to Apollo 11. The NASA 12 curie 6oCo source was calibrated with USAFSAM (NBS calibra- 
ted) R- chambers. Measurements agreed with NASA calibrations within the instrument 
accuracy of 2 5%, The recently developed solar flare proton simulator was used to 

1 successfully simulate two solar flare proton dose spectra 


